The case was a 51-year-old man, who has been undergoing treatment with oral medication for hypertension for three years. The patient was admitted to the author's clinic for hemorrhage in the left putamen. He was diagnosed as having primary pheochromocytoma of the bladder from such symptoms as paroxysmal blood pressure elevation after urination, mild increase in catecholamine levels before and after urination, and from the results of 131I-MIBGscintigraphy, and cystoscopy, and underwent excision of the bladder tumor. Uponendocrinological examination, only mild increases in catecholamine levels were found. Therefore, constant monitoring of blood pressure and 131I-MIBG scintigraphy were useful for a definitive diagnose. (Internal Medicine 40: 638-642, 2001) 
Introduction
Amongthose diseases that are followed by secondary hypertension, pheochromocytoma is considered to often be accompanied by complications in organs, however, relatively few cases with complications of cerebral hemorrhage have been reported. Weencountered a case of primary pheochromocytoma of the bladder that was found casually with occurrence of cerebral hemorrhage. Although the hypertension in this patient came in the form of paroxysmal attacks only during urination, elevation of plasma catecholamine levels with paroxysmal attacks was mild. Since these findings are of great interest, we reported them here.
Case Report A 5 1-year-old man suddenly developed hemiplegia on the right side of the body while driving his car on the morning of June 5, 1996 , and he came to the emergency dispensary of the author's clinic. Whenhe cameto the author's clinic, he was diagnosed with hemorrhage in the left putamen on the brain CT ( Fig. 1 ) with blood pressure of 164/144 mmHg,and was admitted to the department of Neurosurgery. Furthermore, he felt micturition while driving his private car. The patient had been treated with 20 mg/day of propranolol orally for hypertension in a neighboring clinic since 1993.
There was nothing noteworthy in his family history. Since the day of admission, dull headache, palpitation, and blood pressure rise (maximum 300/140 mmHg)were observed after urination in the morning, therefore, the patient was transferred to the department of Cardiology for workup on these changes on August 10, 1996. On the physiological findings, blood pressure in the daytime was 1 14/80 mmHg, pulse rate was 64/min, body temperature was 35.9°C, and no skin abnormality was found. In the upper and lower limbs of the right side, a decrease in muscular power by MMT 575 was observed. Onlaboratory tests, urinary protein was (±) and occult blood was (-), and the results obtained in the blood test and biochemical test did not show any abnormality. No sign of cardiomegaly was observed on chest radiography, ECG, and ultrasound cardiography. Ophthalmoscopic examination revealed H2S2. Blood pressure was measured continuously from the time of rising, because the complaint of dull headache and palpitation was given by the patient only after urination in the morning. Due to blood pressure elevation in the form of paroxysmal attack after urination, pheochromocytomawas suspected. On an endocrinological test with the blood samples that were collected in the morning, when his blood pressure was high (Table  1) , a mild elevation was found in plasma noradrenaline at 0.80 ng/ml, urinary noradrenalin 145.8 mg/day, urinary normethanephline 0.89 mg/day, and urinary vanillylmandelic acid (VMA)5.44 mg/day. Plasma noradrenaline levels before and after urination changed from 0.61 ng/ml to 0.90 ng/ml (normal level: 0.10 to 0.41 ng/ml). Plasma noradrenaline levels in the daytime when the blood pressure was normal, presented normal levels (0. 18-0.29 ng/ml). 131I-MIBG scintigraphy ( Fig. 2A) after urination was performed and images of abnormal accu-Pheochromocytoma of the Urinary Bladder mulation in the bladder were obtained. On cystoscopy (Fig.  2B ), a submucosal tumor of 23x21 mmin diameter was found on the top of the bladder. Abdominal contrast enhanced CT (Fig. 3A) showed no abnormality on the adrenal glands and para-aorta, howeverpresented a shadow of a solid tumor that had a region of low intensity in the internal portion on the wall of the bladder, and MRI also showed (Tl weighted images, sagittal section, Fig. 3B ) a shadow of a solid tumor that had a region of low intensity in internal portion. Based on the results described above, the lesions were diagnosed as primary pheochromocytoma of the bladder. Hypertension in the form of paroxysmal attacks was adequately controlled with a,-blocker (Doxazosin 4 mg/day), P-blocker (Propranolol 30 mg/day), and Ca2+ antagonist (Amlodipine 5 mg/day), and excision of tumor was performed in the department of Urology in the author's clinic on September 8, 1996 . Under general anesthesia, segmentectomy of the bladder including a tumor was carried out by midline incision of the pubic region. A tumor was found in the wall of the bladder and no infiltration or metastasis into the ambienttissues was confirmed. The tumor in the excised sample (Fig. 4 ) was revealed to be 20x20 mmin diameter, it's cut surface was white, and elasticity was soft, and it had some necrotic tissue internally. Histopathological findings (Fig. 5 ) of the sample presented solid proliferation of round cells of small size, and chromogranin staining was shown to be positive. Blood pressure elevation after urination disappeared after the operation, and catecholamine levels returned to normal. Thereafter, the patient has been observed as an outpatient, and has been no recurrence of the tumor as of June 2000. The possibility of multiple endocrine neoplasia (MEN)was negative.
Discussion
Primary pheochromocytoma of the bladder has been thought to develop from retention of chromaffin tissues in the sympathetic plexuses in the wall of the bladder (1). This disease is a comparatively rare one and the incidence of the disease is about 1 %of all pheochromocytoma and about 1 1 %of exadrenal pheochromocytomas (2). According to Noguchi et al (3), 52 cases have been reported in Japan. As a diagnostic method of the cases that are suspected to be pheochromocytoma, considering the course of clinical symptoms,measurementof urinary methanephrine concentration has been considered useful for screening. However, false-positive cases that show an increase in catecholamine levels in essential hypertension and cerebral hemorrhage, or on the contrary, false-negative cases that do not show an increase in catecholamine levels in pheochromocy- Figure 3 . A: On abdominal CT, the adrenal gland and paraaorta were normal and a massive tumor shadowshowing a low density area inside was found on the bladder wall (arrow). B: MM (Tl-weighted image, sagittal section) revealed a tumor shadow of low intensity (arrow). toma, pose some problems. Yokoyamaand Tsuji (4) reported the usefulness of the methoclopropamideloading-test and 131I-MIBGscintigraphy, but also reported that even though both of these methods have 100%specificity, they lack sufficient sensitivity. In recent years, studies of measurements of plasma methanephrine have been reported as a new methodfor diagnosis of pheochromocytoma. According to Lenders et al (5) , the sensitivity of plasma catecholamines and urinary methanephrine to pheochromocytoma is 85%and 89%, respectively, but the sensitivity of plasma methanephrine is 100%, therefore, they reported the usefulness of plasma methanephrine. Onthe other hand, a false-negative case of plasma methanephrine was also reported (6). Whenthe measurement becomescommonlyused in the future, this maybe expected to Pheochromocytomaof the Urinary Bladder be a useful method. On diagnosis of regions, the usefulness of PET with 2-[fluorine-1 8]-fluoro-2-deoxy-D-glucose (FDG) for a negative case in 131I-MIBG scintigraphy, was also reported (7). The present case showed blood pressure elevation in the form of paroxysmal attacks, in other words, micturition attacks, which occur only during urination and which is peculiar to primary pheochromocytoma of the bladder. However, the case only induced mild elevation of catecholamine levels upon endocrinological examination. Methoclopropamide loading test could not be performed due to cerebral hemorrhage, and a clonidine-inhibiting test was not carried out due to a low level of plasma catecholamines. For the diagnosis of the present case, constant monitoring of blood pressure that was reported by Fujishima et al (8) was useful for discrimination of morning surge, and for diagnosis of regions, 131I-MIBG scintigraphy was useful.
Cerebrovascular disease is a serious complication but its incidence is comparatively low, and Thomas et al (9) reported that cerebral infarction was found in 3%and cerebral hemorrhage was in 2%out of 100 studied cases. According to Sutton et al (10) , 13% of 54 autopsied cases died of cerebrovascular disease. Reports on complications of cerebral hemorrhage ( 1 1 , 12) are also occasionally found in Japan, but compared with Internal Medicine Vol. 40, No. 7 (July 2001) general hypertensive cerebral hemorrhage, this disease is found more often in a comparatively younger age group (24-54 years old), which is similar to the range of ages where pheochromocytomaoften develops. Therefore, when cerebral hemorrhage was found in the younger group, development of this disease must be suspected. The symptomsof hypertension in the patients with pheochromocytoma may be classified mainly into constant type, paroxysmal type, and normal blood pressure type (13) . Although there has been no report on the comparison of incidences of cerebral hemorrhage in each type, it was revealed that even the paroxysmal type, which shows blood pressure rise only during urination, might be able to trigger cerebral hemorrhage. Miura et al (1 3) reported that plasma catecholamine levels in pheochromocytoma were 1 ,790+2, 140 pg/ml on average for males with paroxysmal type, and 856±741 pg/ml on average for males with normal blood pressure type. However, in the present case, catecholamine level elevation was remarkably slight (maximumplasma noradrenaline level during urination was 0.90 ng/ml, which was two times higher than that of normal level) in comparison with blood pressure elevation. Among the cases reported (14) , contrary to the present case, there were some patients who did not show high blood pressure, even though their catecholamine levels were high. Reduction of the sensitivity of catecholamines receptors is considered the cause of this phenomenon ( 1 5) . Though sensitivity to catecholamines could not be confirmed in the present case because of lack of loading test owing to cerebral hemorrhage, it was speculated that the sensitivity of catecholamines receptors might be extremely high. It has been reported that in pheochromocytoma, a-receptors and (3-receptors in the cardiovascular system generally may be downregulated to excessive catecholamines ( 16, 17) , and the enhanced sensitivity in this case was considered quite interesting. Astudy on the sensitivity of this case to catecholamines is scheduled after obtaining consent of the patient himself. Involvement of endothelin in blood pressure elevation in pheochromocytoma has also been reported ( 1 8) , but the endothelin level was normalin the present case.
In conclusion, we encountered a case of primary pheochromocytomaof the bladder that was found coincidentally with the occurrence of cerebral hemorrhage. Elevation of plasma catecholamines level was mild and was paroxysmal, and 131I-MIBGscintigraphy and constant monitoring of blood pressure was discovered to be useful for its diagnosis.
